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Abstract

Aim: In this study, we aimed to evaluate the contact status of emergency department healthcare workers of a tertiary health center by 
investigating their antibody levels against COVID-19.

Methods: COVID-19 transmission status and SARS-CoV-2 IgG levels of 24 doctors and 55 nurses working at the emergency department and 
a control group of 73 non-healthcare workers were included in the study.

Results: PCR testing was positive for COVID-19 in 39.2%, only CT in 7.6%, both PCR and CT were positive in 10.1%, while both PCR and CT 
results were negative in 43%. PCR testing was positive in 13.7% of the control group. Compared to the control group, symptomatic frequency 
of COVID-19 infection (57% vs 14%, P < .001), COVID-19 antibody positivity, RT-PCR positivity, and COVID-19 IgG levels were statistically 
significantly higher. In both groups, the SARS-CoV-2 IgG level of those with positive RT-PCR in any test was higher than those with negative 
RT-PCR (P < .001). There was a negative (P = .001) correlation between SARS-CoV-2 antibody level and the time elapsed after detection of 
positivity, and a positive correlation with ferritin levels (P = .027) among Emergency Department workers (P < .05).

Conclusion: The frequency of COVID-19 and antibody levels were significantly higher in emergency department workers who were diagnosed 
and treated COVID-19 patients than in the non-healthcare worker group. There are asymptomatic carriers in the community, hence protective 
equipment use, social distance and cleaning rules should be meticulously followed.
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Introduction

In December 2019, a novel virus called SARS-CoV-2 from the 
Coronavirus family was introduced. This virus is transmitted 
between humans and tends to affect the human respiratory 
system. Due to the growing number of people infected with the 
virus, the World Health Organization announced the COVID-19 
pandemic on March 11, 2020. The pandemic resulted in death of 
more than 200,000 people, and an effective management protocol 
has not yet been reported.1,2 In treatment of COVID-19, antivirals, 
immunomodulators, anticoagulants, immune plasma therapies and 
other supplemental treatments are used.1,3

Patients with COVID-19 present with non-specific symptoms 
including fever, cough, myalgia, loss of taste and smelling 
functions. Admission to the wards was most commonly indicated 
due to respiratory dysfunction secondary to viral pneumonia.4,5 In 
addition to the respiratory involvement, renal and less commonly 
cardiac systems are frequently affected as well.6,7

While trying to control the infection rate, it is also important to 
determine patients who have the disease and healthy people at 
risk to decrease the number of people who necessarily have to 
be followed in quarantine. Reverse transcriptase polymerase chain 
reaction (RT-PCR) was carefully investigated to determine the 
symptomatic infection period and was found to be successful.8 
The number and results of methods to detect previous infection, 
however, are limited. The presence of antibodies, as with other 
infectious diseases, can be a guide to detect patients with a 
previous infection status and therefore can be used to evaluate 
whether or when patients are able to return back to their daily 
living. However, in order to make such decisions affecting people 
in large scales, the results of antibody testing should be accurate 
and precise.9

A specific test should detect the antibodies against SARS-CoV-2 
and a sensitive one should not give similar results with other 
antibodies. Thinking practically, a perfect test is not possible, 
especially in infectious diseases, where the timing of the test 
during a variable symptomatic period is also critical. Moreover, 
seroconversion also takes a considerable amount of time. 
Frequently, the initial IgM surge is followed by IgG and then IgA, 
but this may change depending on the severity of the disease, on 
the immune system of the patient. For instance, Roche and Abbott 
both reported a sensitivity of around 100% for their tests when 
they are performed after 14 days or more of the appearance of 
the symptoms in contrast to the other studies where reported 
sensitivities of the same kits were 87% and 93.4%, respectively.9,10

Being a healthcare professional is commonly a risk factor for 
not only other infectious diseases, but also COVID-19. In such a 
population, determination of the disease status and epidemiological 
investigation are important for public health purposes. In this 
study, we aimed to present the infection status, characteristics 
of infected patients and antibody levels among the healthcare 
professionals working at a tertiary center.

Materials and Methods

This cross-sectional study was performed among healthcare 
professionals who were not vaccinated against SARS-CoV-2. 
Informed approval was obtained from every participant in the 
study. All procedures performed in studies were in accordance with 
the ethical standards of the institutional and/or national research 
committee and with the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards. Only doctors and 

nurses who worked solely in the emergency department were 
included irrespective of a previous history of COVID-19. Patients 
over 18 years of age, who presented to the emergency department 
without symptoms of COVID-19 and who were not healthcare 
professionals were included in the study as a control group. 
Patient characteristics were recorded, including a previous history 
of COVID-19. Blood samples were obtained from the study and 
control groups and isolated at –40ºC after centrifugation. An ELISA 
kit (DiaPro, Milano, Italy) was used to determine the antibody titer.

Ethical Approval
This study was approved by the Ethics Committee of Sisli Hamidiye 
Etfal Training and Research Hospital (Date: 03.02.2021, Decision  
No: 3167).

Statistical Analysis
Statistical analysis was performed using the Number Cruncher 
Statistical System 2007 (NCSS, Kaysville, Utah, USA).

Reporting Guidelines
This study was reported in accordance with the STROBE guideline.

Results

A total of 79 healthcare workers, 45 females (57%), including 24 
(30.4%) doctors and 55 (69.6%) nurses were included. The control 
group included 73 patients; 21 females (28.8%) admitted to the 
emergency department with a similar range of age during the study 
period. Among healthcare workers, a retrospective investigation 
demonstrated that during diagnosis, PCR was positive in 39.2%, 
only computerized tomography was positive in 7.6%, and both 
were positive for COVID-19 in 43% of patients, with 2.5% requiring 
admission (Table 1). Antibody testing for COVID-19 yielded positive 
results in 55.7% of healthcare providers. Compared to the control 
group, a number of tests with positive results was significantly 
higher (P = .002). PCR tests were positive in 49.4% of the healthcare 
workers compared to 13.7% in the control group (P < .001).

The frequency of asymptomatic COVID-19 infection was 
significantly higher among healthcare workers. IgG levels were 
significantly higher in the healthcare worker group (P = .027) (Table 
2). Patients testing negative for COVID-19 with computerized 
tomography and PCR tests had significantly lower IgG levels 
compared to patients testing positive for either CT or PCR or both 
(Figure 1). IgG levels were also significantly higher in patients with 
positive PCR results in the control group, compared to the patients 
with negative PCR results (P < .001). Among patients with a history 

Figure 1. Box Graphical Demonstration of the Distribution of 
SARSCoV-2 IgG Levels Among Emergency Service Workers According 
to PCR and CT Results
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of COVID-19, there was a negative correlation between antibody 
levels and the time between the initial diagnosis and antibody 
testing. A positive correlation was found between ferritin levels at 
the initial diagnosis and the antibody levels (Figure 2).

Discussion

Compared to the other fields of medicine, healthcare workers 
working in the emergency department have a higher risk of 
contact with patients presenting with communicable diseases, 
since patients with acute symptoms frequently seek care in the 
emergency department for diagnosis. As expected, healthcare 
providers working in the field of emergency medicine are also at 
risk of getting infected with SARS-CoV-2.

Stringhini et al. reported a relatively low seroprevalence of 3.2% 
in their study including 2.3 million people from 50 countries.10 
Many other studies from Europe and China also exist and report 
varying percentages of seroprevalence in the general population 
ranging between 0.23 and 10.9%.10,11 Different studies from the 
Netherlands, England, and Italy reported a PCR positivity ranging 
between 3–18% among healthcare professionals.12 Galanis et al. 
included 49 studies in their recent meta-analysis and demonstrated 
a seroprevalence ranging between 0–45.3% among healthcare 
workers and concluded that the seroprevalence among healthcare 
workers was significantly higher compared to the general 
population.13 Other studies and meta-analyses demonstrated 
a variable seroprevalence among healthcare workers ranging 
between 7–12.4%, showing healthcare workers having a higher 
risk of infection with SARS-CoV-2.14-16 Compared to the general 
population, Grant et al. and Rudberg et al. found a higher rate of 

seropositivity among healthcare providers.17,18 Further analysis by 
Shields et al. demonstrated higher seropositivity among healthcare 
workers working in emergency medicine, home care and internal 
medicine.19 Another study by Alserehi et al. demonstrated a higher 
rate of seropositivity in healthcare workers working at pandemic 
hospitals compared to their counterparts.20 The number of studies 
focusing on seroprevalence with antibody levels is limited, and 
results vary due to the differences between the populations, type 
and timing of testing. However, similar to others, we also found 
out that healthcare professionals have a higher seropositivity 
compared to the general population.

Ferritin is an iron-binding protein and levels are important to 
determine the iron levels in a patient. In addition, it is a critical 
marker of inflammation, and its increase is correlated with the 
level of inflammation.21 Lin et al. demonstrated that high levels of 
ferritin are associated with the presence and increasing severity of 
COVID-19.22 Other studies showed a correlation between ferritin 
levels and disease progression and outcome prognosis.23 In our 
study, we found out that higher levels of ferritin directly or indirectly 
result in a higher antibody level. Antibodies against SARS-CoV-2 
decrease in time, as expected and our findings were concurrent 
with the other studies demonstrating the pattern of antibody levels 
following COVID-19.24

Limitations

There are several limitations in our study. Samples in our control 
and healthcare worker groups were not matched and subgroup 
analyses were not performed. In addition, due to the cross-
sectional nature of this single-centered study, different results can 
be obtained in further studies to be carried out in different periods 
of the pandemic, due to its unexpectable course and in different 
regions, where the density of cases changes.

Healthcare providers in emergency medicine may need to 
intervene before they have the opportunity to take the necessary 
personal protective measures adequately, especially in emergency 
situations. The higher rate of those who are asymptomatic but are 

Figure 2. Correlation Between Ferritin and SARS-CoV-2 IgG Levels

Table 1. Distribution of Patient Characteristics, SARS-CoV-2 
IgG Positivity, RT-PCR and COVID-19 Status According to Study 
and Control Groups

Table 2. Distribution of SARS-CoV-2 IgG Levels Between Groups
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seropositive in the community can be explained by the fact that 
healthcare professionals are more aware of the symptoms of the 
disease and have PCR tests done more frequently.

Conclusion

Healthcare professionals working in the emergency department 
have a higher prevalence of COVID-19 compared to the general 
population, which suggests an increased risk of communicating the 
disease.
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